The aim of the paper is to analyse profitability of enterprises in the food and beverages industry of the Czech Republic in time period of 2003-2013 and 
Introduction
The economic theory says, that under competition, profit rates will tend towards equality. However, the real markets are not perfectly competitive -industries are characterised by market imperfections such as high sunk costs, barriers to entry, asymmetric information and other impediments to competition -which can cause variations in firm profits.
The issues of whether larger firms are better in performance to smaller firms, or vice-versa, have generated large amounts of theoretical and empirical research in the economics and management. The theoretical postulates and empirical evidence are often equivocal on causal link between the size and firm-level performance because this relationship is very environment-specific, and highly dependent on a number of institutional factors which affect the performance of firms.
The hypothesis, based on Baumol´s proposition (Hall and Weiss, 1967) , says that "large firms have all of the options of small firms, and, in addition, they can invest in lines requiring such scale that small firms are excluded". Therefore, higher rates of return should be found in large enterprises even in the long run and even in the absence of barriers to entry other than those directly associated with availability of capital.
As stated by Majumdar (1997) , the size of a firm may affect the firm performance in many ways. An important feature is the ability to exploit economies of scale and scope and related formalisation of procedures. Due to the large size a firm may have diverse capabilities -large firms have the same opportunities as small firms, but may invest a much larger scale, of which the small firms are usually excluded. If the sector is suitable for large investments, these investments bring higher profits, then capital will move in response to these differences in earnings and in the industry there will be large companies that will be more profitable than small firms. However, there are also alternative views suggesting that the firm size is related to market power (e.g. Bajtelsmit and Bouzouita, 1998; Casu and Girardone, 2009; Allen et al., 2005 ).
An important issue when considering the dependence of the firm size and profitability is the choice of an appropriate measure of profitability, because various authors approach to performance measurement differently. As stated by Hult et al. (2008) , the most used indicators that measure financial performance, are indicators based on sales and the indicator of return on assets (hereinafter referred to as "ROA"). According to Richard et al. (2009) , who analysed papers published in economic journals in 2005-2007, the performance is mostly measured on the basis of financial statements and in at least half of cases only one indicator is used for the evaluation of performance. Šiška and Lízalová (2011) analysed indicators most suitable for measurement of long-term business performance in the Czech Republic and they identified two indicators -return on assets and growth of assets.
The effectiveness of enterprise can be assessed by various indicators, which are expressed quantitatively in order to compare or assess developments in terms of time. However, it is worth mentioning that the existence of a large number of performance indicators shows that there is no "ideal measure". (Blažková, 2015) One of the basic indicators that express efficiency of business assets management and is also used in various studies, e.g. Hult et al. (2008) , Richard et al. (2009), Šiška and Lízalová (2011) , is indicator of return on assets. The indicator provides information about the profit, which was made through the investment in business, is responsive to current situation of a firm and also to the state of the sector and the national economy (Jindřichovská, 2013) . Therefore, the return on assets (ROA) was chosen for purposes of this analysis concerned with the profitability of enterprises in the Czech food and beverages industry and evaluation of the possible impact of the firm size on the firm profitability.
Data and method
The aim of the paper is to analyse profitability of enterprises in the food and beverages industry of the Czech Republic in time period of 2003-2013 and to evaluate the possible impact of the firm size on the level of firm profitability. The analysis is implemented through two parts. First, the development of firms´ profitability in particular sectors of the Czech food and beverages industry is analysed with respect on the firm size. Second, correlation between the firm size and profitability is statistically validated with the use of parametric ANOVA. The statistical data and graphs were processed with the use of software Gretl and Excel.
The data for the analysis were obtained from the corporate database Albertina -Gold Edition (Bisnode, 2015) . The analysed period was from 2003 to 2013. The sample of the accounting data of enterprises involved in the analysis was made of 12,343 observations across 11 years and 10 food sectors in the Czech Republic. The sectors 2 are defined based on the 3-digit level of the Classification of Economic Activities (CZ-NACE). Companies were classified in four size groups defined according to the number of persons employed -with 0-19, 20-49, 50-249 and 250 or more persons employed. The profitability was evaluated on the basis of the return of assets ratio defined as follows:
(1)
The one-way ANOVA, which provides a statistical test of whether or not the means of several groups are equal, was used to determine whether there are differences at the level of the variable of profitability by particular size groups of enterprises. (Hocking, 2013) The null hypothesis says that means are equal (H 0 : μ 1 = μ 2 = μ 3 = μ 4 ) and the alternative hypothesis says that not all means are equal, i.e. at least one of the mean values are different from others. The null hypothesis is rejected or accepted on the basis of statistical significance (the significance level α = 0.01). Large companies in the sector of manufacture of grain mill products, starches and starch products (CZ-NACE 106) have stable values of ROA indicator during the whole observed period, but there are significant fluctuations in the group of smaller enterprises. This sector, with the absence of the largest enterprises with more than 250 employees, belong among less concentrated sectors of the Czech food industry -the concentration ratio for four largest companies was 28.30 % in 2013 (Blažková and Chmelíková, 2015) .
In the sector of manufacture of prepared animal feeds (CZ-NACE 109) there are no evident tendencies in the development of ROA within the particular size groups of enterprises, the values are fluctuating in all size groups.
Despite some above mentioned exceptions it can be stated, that larger enterprises reach in average higher profitability in the Czech food and beverages industry. Source: own processing Subsequently, it was statistically verified whether there are differences between different size groups of enterprises within the ROA indicator during the analysed period. For the analysis of comparison of various size groups in terms of ROA the parametric analysis of variance (one-way ANOVA) was used. The ROA ratio was used as the dependent variable, four different size groups of enterprises was used as the factor. The results of ANOVA are presented in the Table 1 . Based on the results of ANOVA within the whole Czech food and beverages industry, the p-value was lower than the significance level (α = 0.01), which allows to reject the null hypothesis and to accept the alternative hypothesis. It is therefore possible to conclude that there have been statistically confirmed significant differences between ROA by size groups of enterprises.
This result is also valid in the case of most sectors -the differences among values of ROA depicted in graphs in Figure 2 are confirmed statistically. The different results were founded in the sectors CZ-NACE 104 and CZ-NACE 109, which correspondents with the graphical illustration in Figure 2 and can be explained as follows.
The explanation of the different result in sector CZ-NACE 104, i.e. manufacture of vegetable and animal oils and fats, can be found in the fact, that during the analysed period significant structural change took place, which caused sharp fluctuations of profitability of the largest enterprises -till 2008 there was only one large company in this sector with the high market share (almost half of the output of this sector was produced by this company), whose financial results were worsening during [2003] [2004] [2005] [2006] [2007] [2008] . The bad financial situation of this company resulted in the liquidation of the company and its transformation into new enterprises. Due to this fact there were bad financial results (i.e. low profitability) observed in large enterprises in [2008] [2009] . Since 2008, the development in this sector has not been influenced by any abrupt change and the profitability of particular size categories of enterprises in this sector has been developing comparably with other sectors (as seen in Figure 2 ).
The enterprises of the sector CZ-NACE 109, i.e. manufacture of prepared animal feeds, have a slightly different position than enterprises in other manufacturing sectors -this sector manufactures products that are largely intended for sale to farms dealing with livestock and only part of the production (pet food) is intended for sale in retail to final consumers. Therefore, there are a lot of small or medium-size enterprises, that do not face strong market position of large retail chains when negotiating prices of their production and as suppliers to farmers they are in most cases in stronger bargaining position. This fact probably causes better profitability of smaller enterprises in this sector in comparison with other manufacturing sectors, where the company size and the related market position of processors seem to be an important factor of profitability (due to the heavily concentrated retail sector with great market power).
In the sector CZ-NACE 106 the null hypothesis can be rejected on the significance level α = 0.05, which enables to conclude the significant differences between ROA by size groups of enterprises in this sector as well.
The standard deviation, which indicates the statistical dispersion, is lower in the case of larger enterprises (with 250 or more persons employed) -i.e. firm profitability is of a similar level among large firms -in contrast to the smallest enterprises (with 0-19 persons employed), where high standard deviation indicates more significant mutual differences. This indicates the fact that large enterprises have lower dispersion of ROA values around the arithmetic average and their ROA indicators are similar, in contrast to the small enterprises, whose ROA values are more diverse (which can be seen in Figure 3 as well).
The variability of ROA among particular size groups of enterprises within the whole food and beverages industry of the Czech Republic is illustrated also by the box-whisker plot in Figure 3 , which shows graphically five values: minimum, first quartile, median, third quartile and maximum. The extreme values called "outliers" are depicted as separate dots -there are more outliers in the group of the smallest enterprises. Due to the high dispersion of ROA values in the data set the graph in 
Conclusions
Based on the graphical analysis of the ROA indicator in terms of size structure of enterprises in the Czech food and beverages industry in period 2003-2013, it was found that the size of ROA is determined by the firm size (expressed by number of employees) -these results were confirmed within most sub-sectors. It should be noted that profitability is influenced also by other factors, but the size of the business appears to be a significant prerequisite for achieving higher firm profitability. Significant differences in the size of ROA in different size groups were also statistically verified with the use of ANOVA.
The profitability in the food and beverages industry of the Czech Republic is at a low level, food companies are exposed to competitive pressures from subsequent stages of commodity vertical, i.e. retail, where the market structure is more concentrated (while the market share of five largest companies in the Czech food industry in 2013 reached the value of 14.45%, concentration in the retail sector was much higher -45.5% in 2013) and can exercise greater market power. Due to the concentrated retail market and related market power it can be concluded, that large food enterprises have better position to compete with the retail, as evidenced by the analysis in this paper.
